The present climate of Svalbard is arctic, with a mean annual air temperature ranging between -6°C at sea level and -15°C in the high mountains. Near the study site in Adventdalen lays the capital Longyearbyen, the coldest (February) and warmest (July) months have mean temperatures of -15.2°C and 6.2°C, respectively. The mean annual air temperature is -5.8°C (average 1975-2000) , but can be as low as -15° in mountain areas. Precipitation is low and reaches only ~180 mm in central Spitsbergen [9] . The central part of Spitsbergen can therefore be considered to be a polar (semi-) desert, which is defined as an area with annual precipitation less than 250 millimeters and a mean temperature during the warmest month of less than 10°C [10] .
Observations: The overall morphology of lobate landforms on Mars and Svalbard appear very similar (Fig. 2) . The Martian lobate features occur as two distinct types, classed as non-sorted and sorted lobes, depending on the presence of clasts along the lobe front. Non-sorted lobes preferentially develop on slopes of homogenous sediments. Starting at the crater rim they form smooth-textured arcuate lobes with overlapping lobe fronts. Lobe height is typically in the order of 1-5 m. Sorted lobes occur on slopes with a high abundance of clasts. Clasts are concentrated at lobe fronts leaving the treads relatively clast free. Both sorted and nonsorted lobes are in close proximity to gullies and patterned ground, such as polygons and stripe-like patterns. At one lobe site, boulders with furrows upslope were observed (Fig. 4) . Similar features on Earth, called 'ploughing blocks', are strongly associated with solifluction [11] . However, more quantitative studies are needed to constrain their mode of formation. 
Discussion:
The occurrences of small-scale lobate landforms on Mars raise the question if they are a result of freeze-thaw of an active layer or of another origin such as polycrystalline creep of ice. Even though an unambiguous interpretation is challenging, morphology and morphometric relationships are found to be consistent with solifluction. Albeit an active layer is highly unlikely today, seasonal thaw may have occurred in local environments such as the interior of craters or on hillslopes in the past [12] . In recent models crater floors or poleward facing slopes have been identified as specific locations for water ice stability and deposition of ice.
[13] proposed a model which state that liquid water in the ground could be stable for enough time before being sublimated. In this case winter CO 2 frost may protect ground ice from sublimation before thawing [14] . The presence of perchlorates within the regolith could also act as a suppressor of the freezing point of water. In this scenario the lobes could be younger than 5 Ma as previously suggested [3] . A plausible mechanism for recharge is top-down melting of snow packs [15] , which could be a viable mechanism to supply moisture for freeze-thaw cycles. In this case, the lobes may possibly be linked to the formation of gullies since both landforms are favored by similar conditions. The presence of lobes on Mars may be an indicator of a freeze-thaw process, which in turn has implications for our under-standing of near surface water dynamics and the Martian climate. However, further work is needed to determine the timing of formation.
Conclusions: (I) Using morphology alone in the interpretation of planetary landforms is challenging, and a clear distinction between solifluction and creep of polycrystalline ice is not easily made. However, our analysis of typical diagnostic features and the landform assemblage at each of our study sites on Mars favors a solifluction origin of the observed lobes: (1) the Martian lobes share several diagnostic morphologies with known solifluction lobes in Svalbard, (2) a situation similar to the analogous landforms on Svalbard is the close spatial proximity to known fluvial and periglacial landforms such as braided gullies and periglacial thermal contraction fractures, and (3) lobe morphometry is distinct from permafrost creep landforms and implies a freeze-thaw origin for the Martian lobes. (II) Freezethaw induced mass wasting might have been a common process on Martian northern high latitudes in the recent past. Though not firmly proven, we find it very likely that the hemispheric distribution of lobes points to a latitude-dependent process affecting crater environments over large regional extents. Consequently, the presence of lobes implies transient liquid water within numerous crater environments, which might also bear important implications for the habitability of Mars. (III) The pristine morphology, superposition relationships of other young landforms and crater frequency analysis of the catalogued lobes suggest a very young age of the lobes. This may be linked to recent climate changes or be due to the effects of soil salts that depresses the melting point of water.
